This working paper estimates the impact on the local economy of the High Garda Natural Park of alternative management scenarios for the West Garda Regional Forest. The local economy is specialized in tourist services and strongly linked to the tourist presence and their level of expenditure. We wish to investigate the effects of the participative management strategy, which takes into account users preferences and the non-participative strategy, using the SAM multiplier analysis. The local SAM has been constructed considering three sectors: agriculture, tourism and a third aggregate sector including all the other activities. The resident population has been divided into two categories: residents employed in the tourist sector and the remaining resident population. The SAM analysis shows that the accounting representation of the local economy is meaningful and that the participative program, if chosen by the central regional management, would be the most desirable program also at the local level.
INTRODUCTION
This study estimates the impact on the local economy of alternative management scenarios of the West Garda Regional Forest which is centrally managed by regional authorities located in Milan. Because the forest is part of the High Garda Natural Park This analysis is part of a multidisciplinary study which integrate the assessment and management aspects of the policy decision process in managing public goods and natural parks. In the first stage, four functions have been identified within the park area, using territorial information coming from a geographic information system (GIS); these functions are: naturalistic, protective, productive and tourist .
Then the multi-criteria analysis, developed in De Agostini (2005) , has identified two alternative optimal combinations of the four functions taking into consideration territorial information and information related to the preferences of park's users, estimated using the contingent valuation method (Cooper et al, 2005a ) and the travel cost valuation method (Cooper et al,2005b) . One optimal combination is defined as non-participative because it involves only the preferences of central management. The other is the participative strategy which takes into account the users' preferences as revealed by the estimated contingent prices.
We intend to simulate the effects of the participative and non-participative strategies on the entire economy of the park because what is best for the central management may not be best for the local management that is concerned with maximizing the impact on the local economy and the welfare of the local citizens. The convergence of these objectives is desirable to avoid conflicts between the central and the local management.
Figure 1 West Garda Regional Forest as a part of the High Garda Natural Park
The tool used in this study to estimate the impact on the local economy of the different management interests in the West Garda Regional Forest is the SAM multiplier analysis applied at the local level of a territory. The social accounting matrices (SAM) are adequate tools to represent the local economy. They define the relationships between local firms and households as well as the physical flows from and to the rest of the economy. They provide a direct and synthetic picture of sector interdependencies, formation of household income, and the dependence of households on local services and productive activities.
To apply the impact analysis at a local level, we need to know with an acceptable level of precision the economic structure of the territory (Dorward et al., 2003; Bendavid-Val, 1983) . The data available from official sources are not organized with the purpose of building tables of sector interdependencies and social accounting matrices at a territorial level. Therefore, the information is often not available at the level of aggregation desirable for the efficient planning of local development activities.
This was the most evident constraint faced during the SAM construction.
The SAM analysis shows that the accounting representation of the local economy carries weight and that the participative program, if chosen by the central regional management, would be the most desirable program also at the local level. Figure 2 -Stages of the impact analysis As described in Figure 2 , the impact analysis develops in four phases: data collection and elaboration, construction of the SAM, its balancing, and simulations. This study follows the same sequence. Section 2 describes the data required for constructing and balancing the local SAM. Section 3 describes the SAM multiplier analysis. Section 4 presents simulations and results of the impact on the local economic system of the managerial alternatives described above. Section 5 draws some conclusions.
THE LOCAL SOCIAL ACCOUNTING MATRIX FOR THE WEST GARDA

AREA: DESIGN AND DATA REQUIREMENTS
A SAM is a tool of regional analysis providing useful guidelines for the development of a regional economy (Fannin, 2001) . It is a system of social accounts which reproduces the economic flows in a particular area. The SAM describes the relevant features of the socio-economic structure and the relationships between the structure of production and the distribution of income and expenditure among households in a particular area. An estimation of the impact of public policies and the examination of the links between social and economic development is useful to support the local policy-making decision process.
A SAM is the natural extension of the input-output model. It includes inter-industry transactions, payments of productive factors, household expenditure, income transfers, government expenditure and transactions with the rest of the economy, defining the circular flows of income within the economic area of interest.
The most evident limitation of this powerful instrument is represented by the scarcity of available information at the regional and local level that is necessary to build a SAM.
To describe the High Garda Natural Park's economy we used a simplified SAM which still reflects the structural characteristics of the local economy necessary to estimate the impact of a change of the park management strategies on the local economy.
Three sectors have been considered: agriculture, tourism and a third aggregate sector including all the other sectors such as industry, construction, commerce and other relatively less important economic activities. Our SAM considers only one social institution, the household, and gives less importance to savings and capital. The structure is reproduced in Figure 3 while Box 1 describes the SAM contents. Tourism: includes services offered to the park tourists such as hotels and restaurant, food, drinks, recreational and cultural activities. Hotels and restaurants are included in the tourist sector because their returns are assumed to come entirely from tourism. The other items are partially counted because tourists are only present in some periods of the year and part of the revenue comes from local consumption.
Other sectors: includes all the other sectors in the territory like industry, construction, commercial activities, transport and so on. The main activities are commerce (wholesale and retail), construction and other professional services such as legal consulting, financial consulting, architectural, engineering and other technical activities.
Labor: includes all the professional categories of employees and self-employed. The quantity of labor employed in agriculture, tourism and other sectors is reported in the row. Resident workers employed in firms outside the territory and in the health and education sectors, which represent 5.4 per cent of the total employed population, are included in the account 'rest of the economy'. This share of value-added is distributed among resident and non-resident households (in the column).
Capital: the total return to capital factor from the three productive activities is indicated in the row. This component of value-added is not redistributed because this factor is not relevant for the analysis (in the column). It is then included in the 'rest of the economy' row for the balancing of the SAM.
Residents: includes income and consumption of the inhabitants of the park area. The resident population has been divided into two categories: residents employed in the tourist sector and the remaining resident population. In the SAM, the row indicates the income composition. It consists of labor and other income, including transfers, interest, etc. Considering that other income is not relevant for this analysis, it is indicated in the column 'rest of the economy'. Expenditure on consumption goods is indicated in the column. It is subdivided into consumption of domestic agricultural goods, tourist consumption within the park area and consumption of goods and services provided by other local firms. Savings, taxes and expenditure on consumption goods produced by non-local firms are in the row 'rest of the economy'. expenditure, other income and labor income of residents employed in firms outside the territory and in the health and education sectors are also reported.
SAM construction and balancing
The construction of a local social accounting matrix is a difficult task, mostly because of the scarcity of local statistical information organized at a local level. As a consequence the researcher is forced to use alternative and indirect sources to make hypotheses and get information about the local economic entities (Bendavid-Val, 1983) .
Within the park, the national statistical office (ISTAT) identifies two local labor systems (LLS) gravitating around the municipalities of Limone and Toscolano we assume that most inhabitants live and work within the territory. This assumption was not extended to the Salò municipality because there is a relevant movement of workers going in and out. Statistical information on the local labor systems is not fully developed and data cannot be disaggregated either by sectors or by municipality (Faramondi and Paris, 2002) . As a consequence, we use the information about local labor systems as a comparison framework in order to evaluate the quality and consistency of the information gathered for constructing the SAM.
The productive structure of the area is mainly composed by small firms with fewer than 10 employees (96 per cent of the total firms). The employees mostly work in the tourist and commercial sectors. Their distribution within the territory shows the economic importance of Salò and Toscolano Maderno. Considering that the data come from many sources at different points in time, the West Garda SAM is not balanced. Table 2 presents the initial unbalanced SAM, computed using the procedure illustrated in the Appendix. We use the cross entropy method (CE) to correct for this problem as illustrated in detail in the following section.
SAM balancing using the cross entropy method
The cross entropy method estimates a balanced and consistent matrix starting from an original unbalanced social accounting matrix using information available both at micro and macroeconomic levels (Robilliard and Robinson, 1999 and Robinson et al, 1998 ).
This approach is based on Shannon's information theory (1948) lately applied to statistical inference by Jaynes (1957 The High Garda Natural Park SAM has been balanced fixing the rows and columns sums, except for the tourist account, to their initial average value. The tourist row sum has been fixed to the column sum value because of insufficient information on the tourist expenditure reported in the row. The total value-added produced by the industry and services sectors has been fixed to that found in the survey on the local labor systems. We could not use this information for the SAM construction because it refers only to aggregate values (Faramondi and Paris, 2002) . However we adjust the content of the value-added cells using the aggregate data available at the local labor system level.
From the initial SAM we obtain the column coefficients j systems. An analytic description of the complete model, where row and column sums involve errors in measurement, is presented in Robilliard and Robinson (1999) and Robinson and El-Said (2000) . The balanced SAM for the High Garda Natural Park is reported in Table 3 . The balanced values in Table 3 are similar to the original values and the resulting balanced SAM is now ready for the impact analysis.
THE MULTIPLIER ANALYSIS
We use the SAM multiplier analysis for simulating the impact on the local economic system of changes in relevant exogenous policy variables as a result of the interrelations existing among revenue, income and expenditure flows of households and firms. The matrix of multipliers obtained from the SAM captures both the direct and indirect effects on production and income and also the circular effects that are the result of the circular flow of income within the local economy.
The SAM multiplier analysis considers prices as exogenously fixed and implies the following behavioral assumptions:
1. since prices are given, it is not possible to estimate the impact of price variations and the conclusions must be drawn in terms of quantities;
2. functional relations use fixed technical coefficients of Leontief technologies and it is therefore not possible to consider changes in the productivity of labor and capital;
3. there are no bounds on goods supply because supply satisfies demand by assumption.
In developing a SAM multiplier model, the first step is to decide which accounts should be exogenous and which are endogenous on the basis of the specific aim of the analysis (De Janvry and Sadoulet, 1995, Pyatt and Round, 1979) . Given that in our case the study evaluates the impact of environmental policies on the local economy, the account 'rest of the economy' is considered exogenous.
Endogenous accounts Exogenous accounts
Total ( The matrix of the endogenous transactions, T, can be divided into four sub-matrices.
In Figure 5 , the matrix ij T is the matrix of transactions which is presented also in the input -output model. The matrix fj T represents the composition of the value-added in different sectors of the economy; the matrix f T represents the distribution of the valueadded to the endogenous institutions and the matrix i T corresponds to the expenditures of the endogenous institutions. The column vector X represents the injections from exogenous to endogenous accounts. We can simulate shocks on the endogenous variables by modifying the elements of vector X. L corresponds to the transactions between exogenous accounts and the row vector E shows the leakages from the endogenous to the exogenous accounts. The column vector Y and X Y represents the total income and the total expenditure of endogenous and exogenous accounts respectively. Considering the matrix of endogenous accounts T, we divide the elements in each column by its column total. We obtain the matrix of coefficients A and inverting the matrix (I -A), where I is the identity matrix, we obtain the SAM multiplier matrix,
M.
Similarly we divide each element of the row vector E by its column total to obtain the vector of coefficients B. Impacts on total output and income are derived using the following expressions:
The vector of impacts:
The leakages from endogenous to exogenous accounts:
The SAM multiplier matrix:
The vector of exogenous shock: ΔX.
In the High Garda Natural Park case X is the account 'rest of the economy' and ΔX corresponds to changes in the final demand for agricultural products and the tourists' expenditure of non residents. The expression describing the impact on leakages ΔL must hold with equality because in a SAM framework total injections from exogenous accounts must be equal to total leakages from the endogenous to the exogenous accounts. In this expression B is the vector of coefficients which represents what the exogenous accounts receive from the endogenous ones.
SIMULATIONS AND RESULTS
This section estimates the impact of both the participative and non-participative management policies of the West Garda Regional Forest on the local economic system.
In line with the analysis developed in the previous study, Table 4 describes the following three scenarios:
-benchmark -the actual forest plan;
-scenario A -non-participative regional management program;
-scenario B -participative regional management program.
Note that in scenario B, the public manager based in Milan takes formally into consideration the preferences of the users as revealed by the estimated contingent prices. In the benchmark scenario, 27 per cent of the park is devoted to the tourist function while 26 per cent is devoted to the naturalistic function. If the adopted management policy follows scenario A, then the importance of the naturalistic function increases to 65 per cent while the tourist function does not change significantly. On the other hand, if the adopted policy follows scenario B then the importance of the tourist function reduces to 2 per cent and the park mainly offers the naturalistic function in up to 94 per cent of the total area. In both scenarios, protective and productive functions declines to 2 per cent.
As it is reasonable to expect, these scenarios attract different flows of tourist and have a differential impact on agriculture as they imply different uses of land. With respect to the participative program, the non-participative management plan places more importance on the tourist function. Note that more hectares allocated to the tourist function do not necessarily mean higher levels of tourist flows. The tourist function embodies recreational services, sports and natural activities such as fishing, biking and horse riding. These are all anthropic interventions which according to the contingent evaluation analysis seem to be little desired by visitors. Tourists prefer this area to be allocated at naturalistic aims where human interventions are reduced to vegetation and fauna habitat maintenance. For this reason, we simulate that scenario B induces a higher number of visitors than scenario A. In simulating a change in tourist flows, we must also consider that the West Garda Regional Forest is a part of the West Garda Park where most tourists are attracted by cultural and sports events, historical places, monuments and so on. Changes in tourist flows depend also on the efficiency of the future developments in the parks potentialities. Therefore we simulate three possible changes in tourist flows, affecting tourists' expenditure for each scenario.
Agricultural activities within the park area are partly linked to the productive function of the West Garda forest. Both scenarios devote only 2 per cent of the territory for productive ends implying a reduction in the land used for agricultural purposes. As a consequence, agricultural activities decline. In the participative scenario (A) the impact is smaller because a larger area is allocated to the naturalistic function. Note that while in tourist areas there is negligible agricultural activity, in naturalistic areas a certain level of agricultural activities is maintained. Therefore we simulate a negative change in the agriculture sector of about 10 per cent in scenario A and of about 5 per cent in scenario B. Table 5 reports the SAM multipliers for the High Garda Natural Park corresponding to changes in the non-resident final demand for agriculture products and tourist services. The Multipliers show the changes in output and income of the local sectors and resident population as a result of exogenous shocks. Looking at the tourism column each value can be interpreted as the additional output or income generated in the row account due to a one unit increase in non-resident tourist expenditure. The Multipliers show a negligible link between tourism and other local activities (0.007, 0.316) with respect to agriculture (0.014, 0.377). On the other hand, changes in the tourist sector have a larger impact on the resident population income level (0.416).
In the simulation analysis an increase in tourist flows is expected to have a greater direct impact on the tourist sector and smaller indirect effects on other local activities, because of the high share of non-resident tourists' expenditure on the total output of the tourist sector (Table 3) . Tables 6 and 7 respectively show the simulations result expected in terms of changes in production, labor demand and incomes of the resident population If there is no change in tourist flows, both strategies have a negative impact on the local economy caused by the shock on the agriculture sector (Table 6 ). However, if the adopted management policy is scenario B, the negative impact is smaller. An increase in tourist expenditure affects positively both the tourist sector and the other activities due to indirect and circular effects. The impact on the local economy generated by the adoption of scenario A is positive given the relevance of tourist sector to the local economy. On the other hand, the impact is negative for agriculture (2 per cent) and the other sectors. If the management policy is participative, in the case of a 10 per cent increase in tourist expenditure, the results are similar to those of scenario B but the negative effects on agriculture and other sectors are smaller. If the park is developed incorporating the users' preferences, the increase in tourists' expenditure can be even higher. In the case of a 20 per cent increase, the effects on the local economy are markedly positive. The negative impact on agriculture is offset by the positive indirect and circular effects caused by the change in tourist expenditure. Inspection of Table 7 
CONCLUSIONS
This study analyzed the impact of the participative and the non-participative managerial alternatives of the West Garda Regional Forest on the local economy of the High Garda Natural Park, where the forest is located, using a social accounting matrix framework developed at the local level. This approach provides a comprehensive view of the local economic scenario and its basic structural characteristics. The territorial analysis allows us to understand better the social economic and environmental interactions at the local level and to verify the potential sources of conflict between the central management,
having jurisdiction over the West Garda Regional Forest, and the peripherical management commanding the High Garda Natural Park.
Although the data available for the area of interest were scattered, the resulting SAM adequately represents the interactions between local economic activities and the resident population. However more and better quality data would permit a more efficient use of the model potentialities.
We simulated the impact of both the participative and non-participative optimal combinations of functions using the SAM multiplier approach that gives an immediate representation of direct, indirect and circular effects. The participative program is obtained by maximizing the manager's revenues, taking formally into consideration the preferences of users and residents by including the prices that visitors are willing to pay for each function as weights of the objective function. The simulation analysis showed that the participative program is preferable to the non-participative program for the impact both on production and income level. It follows that the participative regional management program matches both the preferences of users and the interests of local institutions because the territory receives a larger benefit from its implementation.
However the presence of vested interests among local institutions, associations and actors may be a further source of conflict among the stakeholders. This issue will be analyzed in Baggio (2005) .
APPENDIX -DATA SOURCES
In this appendix we describe the data sources used to estimate the values content in the SAM. We collected data mainly from the data bank Ionio Cineca. Local information was provided by the population census (Istat, 1991) and the intermediate census of industry and services (Istat, 1996a) . From the regional statistical yearbook of Lombardy we collected data related to households' incomes and expenditure and employers' professional positions per each observed municipality. Information about value-added and sales of each sector was found in the economic accounts of enterprises yearbook (Istat, 1996b) . The value-added produced in agriculture referred to the census of agriculture of 1991 while the agricultural standard gross incomes comes from the Inea yearbook of Italian Agriculture of 1996. Data used to determine value-added, intersector transactions, production, income, consumption and labor income are illustrated in sequence.
Value-added
The procedure used for determining the value-added at factor costs produced by local firms includes two phases. First, the number of employees by local economic workers) represent only a part of the total number of employees, we needed to determine the income level of self-employed people. We assumed that the selfemployed workers are equally distributed among sectors. Finally, we estimated the value-added produced by the agriculture sector using data from two sources: the census of agriculture and the Standard Gross Margin provided by the yearbook of Italian agriculture (Inea, 1996) . For the agriculture sector the value-added is derived from the information available on gross incomes, which are close to the value-added produced by the agricultural sector (European Commission, 2002) . The values obtained are reported in Table 10 . The value-added have then been divided into labor and capital remuneration on the basis of the information on farm budgets collected by Inea and reported in the 1996 yearbook.
Inter-sector transactions
Given that local input-output tables are not available, the national input-output table has been used in order to define the size of inter-sector transactions under the assumption of constant proportions between the national, regional and local level.
After obtaining the total transactions of agriculture, tourism and other sectors we derived the coefficients matrix referred to the intermediate transactions among the three accounts. Since firms are rather small and heterogeneous we assumed that most of the intermediate goods come from firms located outside the area of interest.
Production
In order to determine the total production of the three sectors considered in this study (agriculture, tourist and other sectors) we consider that the local sales per employee are a reasonable approximation of the average regional values, therefore we multiply average sales per employed by the number of employed, in each sector.
The total production of agriculture derives from average regional values. We identified that the value-added produced by agriculture sector represents the 56 per cent of the total. These values were then compared to those obtained from the inputoutput table following the procedure described above.
Income
In determining the income and consumption levels of the resident population we need to make further assumptions. Since there is no local information on income and household consumption we assumed that they are similar to the regional and provincial average values. Therefore we derived the average per capita income, labor income and the distribution of consumption expenditure as shown in Table 11 .
The resident population was divided into two categories: residents employed in the tourist sector and the remaining resident population. Table 12 shows the income composition of the two categories.
Consumption
Intermediate consumption of local firms' products have been determined assuming that the small and heterogeneous local firms purchase mostly from firms located outside the territory of interest. The share of production assigned to final local consumption has been calculated by dividing final consumption by total production derived from the national input -output table (see Table 13 ). By distinguishing among two typologies of visitors, we calculate resident and non-resident tourist expenditure using information on daily personal expenditure obtained from the travel cost section of the West Garda Regional Forest survey. Moreover, using data on arrivals and the number of nights spent in hotels and supplementary accommodation provided by the Province of Brescia, we determine the average yearly flow of tourists (Table 14) .
Labor
Estimation of labor income follows the procedure described in the 'Value-added' section of this appendix. The number of resident and non-resident workers in firms is calculated by comparing data from the population census and the intermediate census of industry and services. Note that the comparison is difficult because they differ both in terms of heterogeneity of units studied and also for the period they refer to. While the population census refers to households, the intermediate census of industry and services collects information on people employed using local units as a basis. Source: Intermediate census of industry and services, (Istat 1996a) Source: Quantitative distribution of income in surveys of Italian family budgets (Istat, 1996c) 
